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Abstract:	
	
An	 integrated	 approach	 to	 assessment	 afforded	 pre‐service	 teachers	 the	
opportunity	 to	 learn	 about	 a	 local	 sustainability	 issue	 through	 three	 learning	
areas:	 Science/Technology,	 The	 Arts	 and	 SOSE	 (Studies	 of	 Society	 and	
Environment).	Three	sustainability	issues	chosen	by	the	pre‐service	teachers	are	
presented	in	this	paper	highlighting	the	science	concepts	explored.	Affordances	
and	constraints	of	the	integrated	task	are	discussed	in	the	conclusion.		
	
Introduction	
 
Sustainability	is	meeting	the	needs	of	the	present	without	compromising	the	ability	
of	 future	 generations	 to	 meet	 their	 own	 needs	 (adapted	 from	
http://www.cleartheair.nsw.gov.au/sustainability/index.htm)	
	
To	address	 assessment	overload	 in	 an	 intensive	one‐year	 graduate	 course	 at	 a	
university	 in	 Queensland,	 an	 integrated	 assessment	 task	 across	 the	 four	 Key	
Learning	Areas	(KLAs)	of	SOSE,	The	Arts,	Science/Technology	was	implemented.	
Lecturers	 from	 the	 teaching	 team	across	 the	 three	 learning	 areas	 (science	 and	
technology	were	combined)	collaborated	to	prepare	students	with	the	required	
pedagogical	and	content	knowledge.	Underpinning	the	design	of	the	task	was	an	
inquiry‐based	 pedagogical	 approach	 that	 required	 students	 to	 complete	 three	
components:	
	
1. Identify	a	 local	sustainability	 issue	and	researchable	question	that	could	
be	 investigated	 across	 all	 four	 KLAs.	 Write	 a	 1000	 word	 research	
proposal.	(due	Week	2)	
2. In	 groups	 of	 three,	 use	 an	 inquiry‐based	 approach	 to	 research	 the	
sustainability	 issue	 taking	 on	 an	 “expert”	 role	 in	 one	 of	 the	 three	
discipline	 areas	 of	 SOSE,	 The	 Arts	 or	 Science/Technology.	 Demonstrate	
content	 knowledge	 of	 the	 discipline	 with	 links	 to	 the	 ACARA	 syllabus	
document.	 Propose	 an	 innovative	 solution	 to	 the	 issue	 and	 produce	 a	
pedagogical	 teaching	 resource	 for	 year	 4.	 Present	 a	 summary	 of	 your	
research,	solution	and	resource	to	peers	in	a	10‐minute	oral	presentation.	
(due	Week	8)	
3. Individually,	 evaluate	 the	 inquiry‐based	 project	 through	 a	 reflective	
written	report.	(due	Week	10)	
	
Three	 researchable	questions	drawn	 from	 local	 sustainability	 issues	presented	
by	the	pre‐service	teachers	in	2013	are	outlined	below.	
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1.	How	can	native	bees	be	used	to	enhance	inner‐city	sustainability	issues?	
	
This	question	was	developed	from	the	pre‐service	teachers’	observations	of	the	
well‐established	kitchen	 garden	 in	 their	 local	 primary	 school.	 They	 researched	
the	 viability	 of	 introducing	 beehives	 into	 the	 school	 as	 a	 way	 to	 improve	 the	
sustainability	of	urban	gardening.	Data	were	collected	through	investigations	of	
previous	 sustainable	 practices	 using	 beehives,	 visits	 to	 the	 local	 school	 and	
interviews	 with	 staff	 and	 beekeepers.	 Science	 concepts	 explored	 included	 the	
life‐cycle	and	habitats	of	bees,	adaptations	necessary	for	survival,	species	of	bees	
suitable	 for	 a	 school	 bee‐hive	 and	 the	 function	 of	 bee	 hives.	 Geographical	
locations	in	Australia	where	the	hives	of	social	native	bees	are	typically	located	
contributed	 to	 the	 SOSE	 component.	 A	 puzzle	 box	 containing	 eggs	made	 from	
beeswax	that	melted	to	reveal	a	vegetable	inside	was	the	teaching	resource	that	
integrated	The	Arts	component	(see	Image	1).	The	vegetable	was	a	symbol	of	the	
many	crops	that	require	the	pollination	of	bees	to	grow.	The	pre‐service	teachers	
explained	 how	 this	 teaching	 resource	 would	 be	 used	 as	 a	 stimulus	 to	 gain	
students’	interest	and	initiate	questions	about	the	contribution	of	bees	to	a	more	
sustainable	 food	supply.	Their	small‐scale	solution	 to	 the	 issue	was	 to	 increase	
urban	beekeeping	for	a	healthier,	maintainable	food	supply.			
		
		
	Image	1:	A	teaching	resource	–	A	puzzle	box	containing	eggs	made	from	beeswax			
	
	
2.	What	can	the	community	do	to	mitigate	the	impacts	of	urbanisation	on	the	
mangrove	habitat	of	Norman	Creek?	
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This	 group	 of	 pre‐service	 teachers	 chose	 a	 local	 creek	 as	 the	 focus	 of	 their	
sustainability	 issue.	 They	 researched	 the	 human	 impacts	 on	 the	 mangroves	
surrounding	 Norman	 Creek	 (a	 creek	 in	 Brisbane	 city)	 explaning	 how	 the	
intricate	 root	 systems	 of	 mangroves	 allowed	 for	 growth	 in	 the	 loose	 soil	
surrounding	 the	 creek‐bed.	 Science	 concepts	 explored	 animal	 populations	 that	
habitat	the	mangroves,	carbon	sequestration	from	mangroves,	pollutant	capture	
and	flitration	by	mangroves	and	the	use	of	mangroves	for	storm	surge	buffering.	
Students	conducted	biological,	chemical	and	observational	research	at	three	sites	
along	the	creek.	The	bioassessment	revealed	a	significant	increase	in	biodiversity	
where	there	was	an	abundance	of	mangroves	and	native	vegetation.	They	found	
that	a	variety	of	avian	fauna	identified	visually	and	through	song	were	present	in	
the	 creek‐bed	 ecosystem.	 The	 data	 showed	 that	 areas	 with	 higher	 mangrove	
abundance	performed	better	on	three	healthy	ecosystem	indicators	–	biological,	
chemical	and	observational.	Students’	 solution	 to	 the	 issue	was	 to	engage	 local	
residents	in	a	mangrove	reguventation	project	raising	awareness	and	creating	an	
action	 plan	 to	 restore	 the	 mangroves.	 	 For	 the	 SOSE	 component	 students	
geographically	mapped	the	area	and	researched	the	historical	origins	of	Norman	
Creek	 including	 the	 indigenous	 roots	 of	 the	 area.	 The	 teaching	 resource	
integrating	The	Arts	component	was	a	cardboard	display	with	a	 tree	bearing	a	
variety	 of	 mangrove	 seedlings	 that	 primary	 students	 could	 plant	 to	 begin	 the	
rejeventaion	project	(see	Image	2).		
	
	Image	2:	A	teaching	resource	–	A	tree	with	mangrove	seedlings	for	planting	
	
	
3.	How	can	we	reduce	the	effects	of	food	packaging	on	the	environment?	
	
This	group	of	pre‐service	teachers	chose	the	local	shopping	centre	as	the	site	for	
their	 investigations	about	 the	effects	of	 food	packaging	on	 the	environment.	At	
the	 local	 shopping	 centre	 they	 conducted	 surveys,	 interviewed	 store	 owners	
about	 recycling	 practices	 and	 observed	 consumers’	 recycling	 habits.	
Furthermore,	 they	 conducted	 scientific	 tests	on	 the	physical	properties	of	 food	
packages	 concluding	 that	 only	 three	 materials	 used	 in	 the	 packages	 were	
compostable	–	a	biopolymer	and	birch	wood	used	in	the	cutlery;	and	the	paper	
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used	 in	 the	 napkins	 (see	 Images	 3,	 4	 and	 5).	 For	 the	 SOSE	 component	 they	
researched	the	human	and	environmental	aspects	of	food	packaging	highlighting	
the	 journey	 of	 food	 packaging	 from	 resource	 extraction	 and	 processing	 to	 the	
final	 destination	 of	 landfill.	 Artists’	 representations	 of	 sustainability	 and	
consumerism	through	photography	were	included	emphasising	the	use	of	art	to	
raise	 awareness	 of	 sustainability	 issues.	 The	 teaching	 resources	 was	 a	
photograph	 created	 by	 the	 students	 titled	 a	 “Landfill	 Picnic”	 designed	 to	 raise	
awareness	 and	 discussion	 in	 the	primary	 classroom	 and	 local	 community	 (see	
Image	 6).	 The	 students	 created	 a	 website	 with	 a	 summary	 of	 their	 findings:	
http://sleah5.wix.com/recyclable‐or‐not	
	
	Image	3:	Packaging	that	was	tested	for	properties	
	
	Image	4:	Testing	the	packaging	–	does	it	tear?		
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	Image	5:	Testing	the	packaging	–	is	it	water	resistant	
	
	Image	6:	Teaching	Resource	–	A	photograph	to	raise	awareness	
	
Conclusion	
	
Preparing	pre‐service	teachers	to	teach	primary	science	in	a	condensed	one‐year	
program	is	challenging.	The	goal	of	the	integrated	task	was	to	minimise	students’	
assessment	load	while	finding	an	innovative	way	to	engage	students	in	learning	
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about	science/technology,	SOSE	and	The	Arts	perspectives	of	a	real‐world	local	
sustainability	 issue.	 The	 affordances	 and	 constraints	 of	 the	 task	 are	 presented	
below.	
	
The	 celebration	of	 learning	day	 in	week	8	where	 students	presented	Part	B	 to	
lecturers	 and	 peers	 was	 a	 highlight	 of	 the	 task.	 The	 teaching	 team	 were	
impressed	 with	 the	 quality	 of	 work,	 variety	 of	 issues	 explored	 and	 creative	
solutions	 to	 the	 issues.	 In	 particular,	 most	 presentations	 showed	 a	 deep	
understanding	 of	 the	 content	 across	 all	 three	 learning	 areas	 demonstrating	
students’	 engagement	 with	 the	 inquiry‐based	 approach	 and	 understanding	 of	
integration	of	KLAs	in	a	primary	context.	Science	concepts	relevant	to	the	issue	
were	evident	showing	students’	learning	of	a	variety	of	ecological,	environmental	
and	social	issues.	
	
The	 pre‐service	 teachers	 found	 some	 aspects	 of	 the	 task	 challenging	 initially	
such	as	constructing	a	researchable	question	that	could	be	approached	from	all	
three	 learning	 areas.	 After	 significant	 consultation	 with	 the	 teaching	 team	
through	workshops,	lectures	and	tutorials,	students	completed	Part	A	of	the	task	
to	 receive	 feedback.	 This	 ensured	 that	 lecturers	 could	 suggest	 refining	 of	 the	
question/issue	for	a	doable	study	in	the	time	frame	provided	(8	weeks).	Students	
reported	 in	 a	 follow‐up	 survey	 the	 difficulties	 of	 working	 in	 groups	 and	
completing	 the	 task	 in	 8	weeks	 as	 challenging.	One	 student	wrote,	 “The	 depth	
expected	 and	 the	 time	 limit	 given	 was	 very	 difficult.”	 The	 teaching	 team	 are	
aware	of	these	difficulties	and	will	modify	the	task	accordingly	for	2014.	
	
Despite	the	challenge	of	time	constraints,	the	teaching	team	are	convinced	of	the	
benefits	of	this	task:	
	
We	believe	that	this	integrated	assessment	task	challenges	students	and	gets	to	the	
heart	of	what	primary	education	 should	be	about	–	a	commitment	 to	developing	
good	understanding	of	 the	 learning	areas	plus	 important	 skills.	 (Teaching	Team,	
2013)	
	
In	 a	 follow‐up	 survey	 the	majority	 of	 students	 expressed	 positive	 experiences	
from	 the	 collaborative	 group	 work	 and	 inquiry‐based	 approach.	 One	
representative	student	comment	stated:	
	
The	 inquiry	 process	 is	 a	 great	 way	 to	 explore	 content	 involved	 in	 history,	
geography,	 science	 and	 The	 Arts.	 The	 information	 I	 learnt	 would	 never	 have	
occurred	if	I	had	not	taken	part	[in	this	task].	(Student	response	from	survey)	
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